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ZlflCS)6CTI(» 

ttBM        0«rll««t  lixvMtlgatlons  into  tho  absorptive 
ptMHNi  of  tha  atoHMb  tuim  b««B  oonduoted,  esp^eiaXly  tbo«« 
relating  to  tlie  abaorption  of  gluoo«a»  authorities  have  bean 
ixeiia>l«  to  arrive  at  an  agyMMUft  cm  tba  aobjaot.    The  vari- 

^  reaults  that  hava  h9m  obtaiaad  hj  tbm  dittvrvat 
vorkers  in  this  field  might  be  attributed  to  the  faet  that 
tikt  teelmie  enployed  by  each  one  in  aneathedfty  operative 
procedure «  and  ilnlatwlnntioo  of  the  glucose  eont«it  of  the 
blood  or  of  the  fluid  in  the  storaaeh  has  not  been  the  saae« 
«Bd  that  the  interimftvtleo  of  the  resulta  obtained  by  ea^ 
lies  been  differ«it» 

aom  authors  1610  faavie  •eoMM  that  glucose  is  absofM 
by  ttis  0Mtrie  anseaa  have  qualified  their  st<tMiMla  by 
•dding  that  the  gXueoM^  in  order  to  be  absorb«if  aost  b« 
of  a  eoocentratien  of  at  least  five  per  eant»  and  that  the 
rate  of  absorption  Yaries  direotly  vith  idbe  eone«eitration 
of  the  glucose  in  the  stosasfliu    A  raowt  series  of  exper- 
iments relating  to  the  absorptioci  c4t  heaooses  froB  the 
■liiniiTi  hu  iboan  that  tlie  eoeffiei^t  of  absorption ,  vMeh 
htm  been  defined  as  the  nuaher  of  grams  of  glucose  absosMI 
per  100  grwas  of  body  weight  pear  hear*  is  independent  of 
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thft  «tr«x3gth  of  th«  ffigftr  solution*    Qa»  pbyaiologlat  state* 
that  "•••th«  moeoas  wm^barmm  of  the  st«MMh  la  ao  avowM 
with  peptic  glands  that  the  amount  of  abaca>biz>s  surface  is 
nail*    laeent  experiiaenta  have  ^osn  that  tbentgli  ahaorption 
doMi  take  place  in  the  atooaoh^  it  is  not  so  active  aa  «as 
foiWMirly  aapposad** 

fMi  jwMioaa  al>i(^  were  employed  by  the  various  investi- 
fiatora  had  not  been  ata2>dardised»  ao  that  by  revieving  the 
work  which  had  be^  dime  in  thia  regard  no  definite  ccoelu* 
9^mm  could  be  dvwBa  insofar  aa  abaorption  of  gluooae  from 
the  atosaoh  la  aosMMtniad* 

It  haa  been  the  purpose  of  this  theaia  to  aaeertain, 
by  determining  the  aaount  of  riae  in  blood  angiv  following 
intragastric  introduction  of  glucose  aoluti<m8y  wbather  or 
not  thia  sugar  is  absorbed  by  the  gastric  aneoaa*  The 
methods  of  procedure  were  selected  aa  those  Miich  would  give 
the  least  possible  factor  of  error*    Various  ccsitrol  expert 
iatenta  were  performed  in  an  attempt  to  demonstrate  that 
erroneous  reaults  were  not  obtained  due  to  any  hyperglyeeraie 
effeet  that  the  mesthesia  or  exoeasive  manipulation  of  the 
wisaera  might  haw*  m  thm  eaq>eriasntal  anisaaa,  and  to  iftiov 
that  an  increaae  in  blood  angiar  could  not  be  induced  by  the 
inrea«3oe  of  aolutiona  other  than  those  of  glucose  in  the 
iaolated  staowM^ 
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fWdbtibXy  th9  first  mt^mtiamt*  dmOMsa^  SftstvU 
ift^rption,  d«»cylb«d  by  Qmm^  (XS95) ,  wdiro  tho—  p^tfom^ 
by  Tapp«iMr  in  1B81.  «a««  ttid  eats  a«  aapttrlmtAl 

ii&jocta  b»  llgatad  tii»ir  pylori  and  tim  in^eotod  various 
aoiutiona  into  tha  •^■Mtia,  noting        ^bTSiologieal  af- 
ftieta  of  th©  introduced  aub«$m«a  iipon        aniiaala*  Ha 
conoludad  that  the  abaorptiv©  penmr  of  tho  s%«BMli  waa 
gjr«atly  infarior  to  that  of  the  intestin©  insofar  aa  wxa>» 
atarwes  diaaolvad  in  aater  wore  eonoamad,  but  that  it  pos- 
aMMtA  ^Bsm  pmmr  of  ahaorbing  dilute  alcohol  aa  vail  aa 
msd^onceB  diaaolvad  in  it«   Bs  atatad  that  tha  anounta  of 
gluooao  abaorbad  fron  sfa^ma  aolutlona  wara  ao  aoall  aa  to 
ftill  into  th»  liadta  of  aaporitaental  arroP* 

aaftwfMliC  ^  fkmm^»  Aar^  in  IQdl  sa^Mtad  Ta^inark 
■mpil'lwwilii  an  doga  with  gaatrie  fiatulaa,  bixt  hia  raaulta 
iaOiaatad  that  augar  aaa  abaorbad  in  larga  quantitiaa  by 
tha  atonoeh*   nawnaa  daaarlM  teith'a  aaq^isenta  parforaaad 
in  1334  with  froga*  in  ahieh  2m  first  ligated  tha  pylori 
«Bd  than  injaeted  aolutiona  of  gliieoaa  into  tha  ataMMtui* 
aWLta^  foand  that  tha  rate  of  &bB<xpfAsXm  aipiwiBrl  upon  tlw 
aonaa^tration  of  tha  8oluti<Hi* 

Oaaeaa  quoted  J,  a*  affidna  aho  found  in  1862  that  ooai* 
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lliltililn  abaorptioa  of  glucose  ooourred  trvei  wmtve  aoln- 
ti<m85  «aA  taiftt  th«  asoonfe  was  t.iiLift—ii  liMs  «»  gluooM 
«M  in  aloobolic  solution,    anflf  al«o  OsMinbed  ths 
perlHwnts  of  too  Mmtng,  ^  rtio,  without  having  lam 

of  Bdklxui*  aperiBMxits^  voricsd  with  dogs  in  Ustalt  Iw  tatA 
tiO^lished  dtuod«nal  fistulas »  anci  also  obMPWsA  that  glusoss 
la  fliBSSiis  solutiaoa  was  absorbsd  by  ths  stffJiMiil-i  in  largs 
ifamAXtimm^  anft  iSien  in  alsdholie  solutions  was  absorbsd  in 
still  larger  quantities*    He  stated  that  tbs  saswant  of  ab- 
marptian  d&pmOmA  upon  ths  eonoentration  of  ths  solution* 

9liw  yvwMiftares  for  determining  how  glucose  was  i^bsorb^ 
were  not  given  in  the  ref srsnee  frxwi  sbisli  th»  afomgelag 
Material  was  eztraots4,  and  it  was  Iwpssstble  to  c^tain  ths 
original  articles*   Swswvear,  bseauss  of  the  aataps  of  ths 
taipariaants  that  were  perfMnaaA  later,  it  was  assumed  that 

stooash  c^mtents,  after  a  definite  time  Interval  follow- 
ing ths  introduction  of  sugar  solutions  into  the  stcxaaeh, 
were  rmxmd  and  amalyzed  ^lantitatively  for  the  presenee 
of  glueoss*   Tbs  difference  between  tS»  amount  injeeted  and 
the  azaount  z^overed  yms  the  (juantity  that  was  assusoed  to 
have  been  lUssorbed* 

•era  Bdkins  (1928) «  tiaiag  assarsbrate  cats,  introduced 
twiuty  per  cent  aqueous  soluti<»ia  of  glioeoM  into  ths  stoini<- 
aehs*    At  the  «nd  of  one  hour,  she  reiaoved  the  fluid  re-> 
mining  in  the  stomachs,  and  deterained  quantitatively  the 


amoant  of  glucose  vhlth  wu  still  pFessnt  in  tbA  fliiid,  tSmB 
MBputing  tbm  «BK»mt  ii£ii«li  tMA  <iMifipMUf<d  during  the  tlaft 
it  «k«  penitted  to  ronmin  in  tim  ftwiiiiiM.    B«r  r««ult» 
indicated  tliat  about  thirty  nilligmBS  of  glueoa*  bad  dis- 
appeared tvca  the  atcrasoh  of  one  of  her  taep&rim&attl  cats 
vitliin  9n  hour* 

Mklns  and  Murray  (ISSd)^,  wooing  with  oate  tznt^ 
msft*l  aneatheeia^  found  tha^  foUoidng  injection  of  gluooae 
aoXutiona  into  the  aliaentery  cantl  the  blood  m»&ap  roM, 
pvoibiS>l7   indicating  a^aorptioo.    lUsm&fw,  thery  had  not  oe* 
alxttfad  tha  pylori  of  tiieir  oata  end  tha  aiyai^JMnta  vara 
carried  out  over  periods  of  eight  luatura  eac^,  eo  tha  riaa 
in  blood  sugar  «as  due  to  absorption  trom  snail  intestine 
ratlior  than  from  the  stcwMilh*   A  tutttyo'  indieatioa  of  thia 
aas  that  the  rise  in  blood  sugar  «aa  not  apparent  for  tao 
hotu:*s«    Morailly,  at  tha  end  of  thla  period  of  tine,  tha 
fluid  would  haaa  passed  fres  tha  ■ftcsHifth  into  the  small 
^DiAaatiney  siiare  shsorpticm  of  glucose  is  knovn  to  occur* 

■iddoeky  fMBi>la«  and  Carey  (1959)  perfomed  a  series 
e^  asparivsntSf  naiag  doga  vaaOiKf  as^ftal  «iesthssia*  Shay 
bloakad  the  pylori  and  introduced  gluaosa  soluticms  into 
the  stomachs*    After  a  definite  period  of  tijaa,  tha  aniiaala 
mtm  Idllad  and  the  stwsseh  contents  remoTred*    This  flviid 
«aa  ahaaiaally  analysed  to  determine  tha  aatount  of  glusoaa 


r^o&wmdm    Ib«y  also  pertarmoA  expeTlvsenta  in  mm* 
plea  of  blood  froa  th»  ga«trio  veina  »era  MomtSmti  for  « 
rlM  In  blood  aygar  following  tbm  Intpoductlon  of  a  gluoosa 
g^utioQ  into  the  stooaoh  of  a  dog.    9ai«y  reported  tbe  re- 
covery of  99.5  *  !•«  per  ««it  of  the  sl«oo««  a^inlatored, 
end  that  my  eluBige  idiiefa  eaa  evident  in  tlie  blood  mieimt 
level  «aa  vithin  the  Unite  of  ejcperiaantal  error* 

la  plwmlng  a  procedure  to  follow  during  the  eoorse  of 
tbeae  eiperliaents,  it  waa  deeided  that  a  gaatrie  fiatula 
ahould  not  be  aa^loyed,  beeauae  a  catarrhal  ecttidition  usual- 
ly aeeonpaniea  the  aurgieal  Intervention^  and  thla  would 
imdouhtedly  interfere  with  the  normal  abaorptive  powera  of 
tlM  gaatrie  ciucoea,    Kentoutal  (Sodium  ethyl- (l-meWagrl-buty^ 
barbiturate)  waa  aelected  for  a  routine  aneathetio,  beceuae 
it  produced  profound  and  undiaturbed  aleep  if  givwn  in  Um 
proper  doaage  and  did  not  produee  hypw^lj^mLmm    Doga  were 
«eed  ate  ai&jeeta  for  theae  eaq^rinanta.    It  waa  laq^asible 
to  regulate  the  aiae  of  theae  aooiiaalay  but  all  of  them  were 
in  apparently  normal  health  and  in  good  oonditicai,  and  had 
not  been  fed  for  at  leaat  twelve  hcKura  previoua  to  the  time 
of  operation* 


WminAal  solution  {on«  ee«  c<mtalzilag  oam  gndn  of  the 
drug)  «M  ailBilnistertd  to  eMh  of  tlM  MperiaRital  malamlm 
in  •JQMiss  of  the  norml  domige  of  cme  ec*  for  e«eh  five 
peimds  of  hoAj  veight.    ka  e»»eee  vee  given »  beeaiaM  in 
prellminery  trial  eaperiaMinte  it  ems  found  t^t  tbe  glueoee 
solution  eiiieh  wes  invested  into  the  storaeeh  caused  partial 
reoorery  trm  muMASmmim  etna  t!m  nonnal  doeage  of  Ifsaibiital 
«aa  given*    'Sam  4v«s  *m  adsinistered  by  intrvewflne  injec- 
tion into  the  external  si^iMmous  vein.    Vhhh  the  pupils  of 
the  eyes  had  Imwoim  oonstrieted  «a&  the  corneal  reflex  had 
diaain^eared,  injeeticm  of  the  anesthetic  «aa  discontinued* 
MVariaMofta  vare  perfortaed  in  four  serieat 

(1)  l^jeetion  of  fifty  per  cent  glucose  solution  into 
the  stoswis^t    laeh  anisal  was  placed  in  dorsal  raewiibanay^ 
and  the  ventral  abdowlnal  regioR  eaa  eaahed  and  shaved*  In 
vale  deg«  the  prepswe  ma  li^iM  to  prevent  ^  ipeaaibil- 
ity  of  Contezaiimtion  of  the  operative  aawi  by  involxmtary 
mictiirition*    An  area  on  the  ventral  surface      titm  ihmNk 
«as  also  eaabed  and  shav^  and  an  inciaion  adda  to  expoae 
tbe  eaopliagus*   This  ci^Mi  eas  ligated  to  prevent  the  loaa 
of  fluids  from  the  sftenaeh  by  vomiticsi  or  as  a  result  of 
MBiipulation*    in  incision  «as  aside  in  the  aid-ventral 


8 

lia*  of  tl3*  mlOiamn  throu^  tbm  tfkln,  muscle,  and  perltone- 
VBA,  extendluis  from  the  xyphoid  eartilage  to  th»  mabilicua. 
atnorrhage  in  the  operative  area  waa  controlled  by  the  uwm 
of  ligaturea  and  heaoatata.    The  atcwatth  mm  expoaad  and 
the  pylorua  llgatad  with  a  heairy  auture  to  prevent  the  pMa» 
age  of  fluid  into  the  amall  inteatine* 

A  prellainary  blood  aaaaple  was  vithdrmwn  from  one  of 
tlMi  gaetric  veins  in  the  r^on  of  the  leaser  curvatxire  and 
on  the  parietal  surface  of  the  stomach*    The  blood  mm 
imam  throu^  a  hypodermic  needle  of  19*  to  i^<*®aBga  into  a 
glasa  syringe  containing  0»1  ec*  of  saturated  anwtonium 
oxalate  solution  as  an  anticoagulant.    To  prevvnt  hetaorrhaat* 
tram  ttm  gMtrie  veins  following  t^e  withdrawal  of  blood, 
the  vein  was  surroimded  by  a  ligature  of  fine  silk  which 
was  tightened  and  tied  lomediately  after  withdnn«l  of  the 
needle* 

Following  the  reiaoval  of  the  first  blood  sample,  a 
solution  of  glucose  (Merok,  C*P«)  of  fifty  per  cent  CQnoen- 
tration  warn  injected  directly  into  the  stomach*    The  usual 
quantity  of  the  soluti<»i  administered        twenty  cc«,  which 
Mntalaad  t«n  eemam  of  the  sugar*   This  large  anujunt  of 
influr  wms  givwi  so  that  the  maactaaa  amount  of  absorpticsi 
would  occur* 

At  definite  intervals  following  the  introduction  of 
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^  gimwm  solution «  blood  «Miples  ww  nAthSammn  fvaa  tb» 
gastric  v^U»  in  a  mmmve  MMostially  thm  staae  «•  that  of 
tb«  firat  aampla* 

Blood  eaaplea  ww  drmm  troa  th«  gastric  veiiui  b»» 
ocoaa  It  nas  t^Mnfl^t  ti3*t  if  glueoao  waa  absorbed  tigr  idSMi 
gastrio  muoosa^  the  first  place  tbat  a  rlss  in  blooA  sagar 
vould  ba  doteoted  would  be  in  the  blood  insjaodiatelj  as  it 
Isa^ss  the  st«sas^«    Blood  was  dratvn  frott  thm  veins  oa.  the 
parietal  surfaoe  of  the  stooiacb  in  ths  ragion  of  tba  lesasr 
«ttrfmti»<«  bsoaiuM  of  tbsir  large  aiss^  tlisir  readj  aoeesa- 
ibility,  and  tba  ease  vitb  abioli  the  blood  oould  be  vith* 

(2}  Injsetion  of  four  per  sent  gluooss  solutions  into 
the  storaaeht    As  has  been  previously  a»ntionad»  aosae  of 
th»  Mirlier  workers  stated  that  in  order  that  gluoose  be 
absorbed  fran  ths  stossieh^  it  must  be  pres^it  in  ssnsentra** 
tions  of  at  least  five  per  cent*    In  this  group  of  ezperl- 
meats*  the  procedure  was  identical  with  that  of  tba  prseed- 
lag  group y  with  the  exception  that  a  four  per  cent  solution 
of  Hilixsose  replaced  the  fifty  per  cent  solution*    Ths  pur* 
pose  of  this  group  of  exi^riinants  was  to  att«apt  to  dister* 
»ias  sMlisr  ths  statsitsnt  of  ths  swrllsr  workers  waa  trus* 
If  absorption  of  a  four  per  cent  solution  of  gluoose  diA 
not  occur,  the  results  of  this  gro<t;^  would  indieats  this 
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effect  that  the  lesser  ocaicentration  had  upon  the  rate  of 
absorpticzi* 

<3)  lajeetlon  of  physiolo^eal  saline  solution  into 
the  stonuht   The  proeedure  in  tbe«e  em^^udoMmts  wmm  tbe 
MBMi  as  that  eaployed  in  the  sugar  expeir Imeaatm,  ezei^ing 
that  instead  of  adoini  storing  a  solution  of  glueose,  phys- 
iological saline  solution  ms  given  in  a  voluas  eqfaiTalent 
to  that  of  the  glucose  soltition  given  to  the  dogs  in  the 
first  two  groups*    The  purpose  of  this  control  group  was  to 
detenaine  whether  or  not  the  preMMMi  of  a  substance  other 
thm  glueoae  soluticm  in  the  stomach  «<mld  iresiilt  in  a  rise 
in  blood  sugar* 

<4)  Jnesthetic  and  manipulation  ocsitrols:    This  group 
of  ea^eriments  was  performed  in  an  attonpt  to  determine 
eliether  or  not  the  anesthetic  (HsBdsutal)  vhioh.  was  employed 
«r  eaoeessive  manipulation  of  the  stoetaeh  would  produM 
hyperglTMHlftw    The  mm»  surgical  procedure  was  followed  in 
this  garaup  as  in  the  other  three «  that  Im,  ligation  of  the 
e«^pltagus  and  pylorus  and  withdrawal  of  blood  sao^les  tram 
the  gastric  veins*    However,  nothing  was  injected  into  tlsts 
wtoaaeh;  instead,  this  organ  was  st^jeoted  to  extremely 
rough  handling,  taking  care  not  to  produce  physical  injury 
to  the  organ* 

Attea^ts  were  not  made  to  permit  recovery  of  tliMMl 


wmoMndxm  aililwlMt  dEtvM^CIar  liiH-  Ite  htta^* 

A  womtSM&tm  «r  tiMi  MUM  of  TMsi  and  titei  (1900)  mm 
wmA  KnHtinl/  la  latlnwiitiiilwc  ^  mmm^  of  s^uoom  p)WMwai 

•  m^mM  M«  to  pvtwi  f«««8iaaia<Ki#  (kiv^mm  mam 

gh»  lipwif         in  tfnttttf        m  acAi  wi/liliiiii 

•oliiUXaa^  and  1^  tOasA  eolor  is  oMiSxMd  lU 

te  psmpuxm  ^  blood  fi:it3mt«»  two  09*  of 

Ml  mStim^        Iqr  orop,  to  this  %aSs$A  hlxtod  QobitUm^ 

It  i«  tsi^ioi^'iii  «M  tSMt  VSmi     2«iBtd  and  mtSMiM 
m  mom  «ft«r  lt»  w^MfVMuL  frcw  tta»        «•  pomSJblm  to 
Ippfffgnt  IqNMIaPiis  of  Urn  ^Imom  by  #«sptfti»  fBiSjmi  pg— * 
«nft  tft  tl»  bliood*  this  «»s^  ttstloa  b«^bB»  «!b<m!t  ttm 


sdzmtM  folloviog  moval  of  tho  blood  and  oontlnues  tor 
ttboat  tblvtj  ]BiJxute««  after  tins  i^«otieally  all  of 

tbm  glucoae  has  been  h^rdrolyfted* 

After  the  lak<^  blood  la  aoldlfied  two  ec*  of  a  tea 
pep  eimt  aodlim  tungatate  solution  are  added  to  coagulate 
tlie  proteins^  and  the  nixture  la  shaken  very  vigorously, 
iffter  havlBg  been  allowed  to  stand  five  to  tm  vhnftes,  the 
Mixture  is  filtered*    The  filtrate  ^lould  be  perfectly  clear 
and  colorless  if  tbs  proteins  are  pr^ipitated  properly* 
I^lieate  filtrates  are  preq^apstf  fresi  each  ssB^le  of  blood* 

Two  ee*  of  each  of  the  protein-free  filtrates  are 
transferred  to  a  25  ec*  Folin^-va  sugar  tube*    T«o  cc*  of 
standard  solutions  oontainiiig  0«1  s!@*  and  0*2  og*,  r»» 
spectivelyy  of  glucose  in  eash  ec.  of  the  solution^  are  alao 
placed  in  sogiBP  ^aSbm*    Duplicate  sftmAards  are  pmpsjsd 
twmii Table  to  the  doplioete  blood  filtrates*    Teo  oe*  of 
jfttrtHne  copper  solutions  are  added  to  each  tuhe*    All  of 
these  ttibes  are  plaeed  in  boiling  water,  i^re  they  are  per* 
mitted  to  reinain  six  aEtiiutes^  after  which  tlisy  w«  rsmmfsd 
and  cooled  in  runnlag  water*    Tvo  oc*  of  acid  molybdate 
rragent  are  added  to  the  eontants  of  Meh  tvSt>%m    After  two 
ninutes  the  eont^ts  are  diluted  with  distilled  water  to  the 
25  ce*  nmt^  mad  mixed  very  thoiKiughly  by  inverting  the  tubsib 
!Che  unlmowa  saiqples  are  than  compared  eolox^UMtoioally  with 


tb»  «t«adftrd««  fb^  maoxmt  of  gliioose  present  Is  ddtermlnod 
hj  the  use  of  the  following  equation: 


As  the  ezperiisents  vere  eosuluctod  In  foxir  series,  the 
results  shall  he  diseusssA  in  four  eorrespoodlng  groupsf 

(1)  Fifty  per  o^t  glucose  escperlments:    Four  dogs 
WKre  trevNMl  in  this  group  of  experiments,  and  all  of  them 
eoEhiblted  similar  inereases  in  the  glucose  levels  of  the 
blood  from  the  gastric  veins  in  t«a  to  forty  oinutes,  after 
ehieh  the  levels  deereased  siaiilarly*    Dog  1  showed  a  rise 
of  29*64  Dig.  of  glucose  per  100  oe*  of  hlood  in  ten  minutes 
folloeing  the  injection  of  fifty  per  cent  glucose  solution 
into  the  sfecoweh*    fbe  blood  sugar  of  Dog  8  increased  22.62 
«g»  in  15  oinutes,  and  that  of  Dog  3  inereasad  19*12  ag*  in 
forty  ssinutes.    Dc^  3  «as  given  a  smaller  aisount  of  glucose 
soluticsi  than  that  atolni  stored  to  tibe  others  bevsttse  of 
its  relatively  szmller  else*    At  the  end  of  tventy  minutes. 
Dag  4  Shoved  an  increase  of  34*94  atg*    In  the  case  of  Bag 
4,  at  the  end  of  a  sevwaty  adnute  period  from  the  time  Uie 
glucose  soliiticm  was  administered,  the  blood  sugar  rose 
froni  111*11  aog*  to  140*34  mg*    This  seeoad  rise  could  not 


3C  100  = 


1^*  gllttKMM 

in  100  oe* 
of  blood 


u 

b«  aeeoimted  for  definitely^  but  it  was  thought  that  thmt 
warn  Mocmdmrj  ttoaorptltm  folloving  the  Initial  inoreaoe* 

According  to  the  results  obtained  in  thia  group  of 
experiments,  the  aTSdntge  inez^MUMi  in  blood  sugar  follovlaig 
the  intragastric  adfflini8tz>ation  of  a  cmeentrated  glucose 
solution  vas  27*84  iqg*  per  100  ccof  blood.    This  figure 
ie  beteem  S5  and  33  per  sent  of  the  nonaal  amount  in  the 
blood,  ^ieh  ranges  between  70  and  100  ng*  per  100  ee*  of 
blood*    ^rious  i^siolQglsts  state  that  the  blood  sugar 
level  has  a  nornial  Tsriation  of  about  SO  mg*,  but  because  a 
rise  with  a  eDbseqi»nt  levering  ooeurred  consistently  in 
aU  of  the  test  aniinalsg  it  vas  oonelu<M  ^at  the  increase 
vas  due  to  actual  absorptim.    Sizuse  t!::^  pylox^s  and  sMph* 
mtpBm  of  eaeh  of  the  animals  vers  oeoluded  so  that  none  of 
the  fluid  could  escape  fMB  the  stoBtaohy  it  vas  also  eon* 
eluded  that  the  absorption  took  place  in  the  stomaeh* 

The  average  time  period  for  the  greatest  iiusrease  in 
blood  sugar  ms  found  to  be  21*25  minutes* 

Tb»  individual  results  of  this  group  of  experiments 
are  recorded  in  the  following  tablmii 
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Fig.  1.    Rise  in  blood  sugar  following  intragaatrLc.inJe.<jLlLlii2iu 
of  fifty  per  cent  glucose  solution.  ' 
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(8)  Pour  per  eesnt  gluoose  eatperiaents  t    It  waa  foimd 
tiMt  wiian  ft  four  per  cent  0olutl<m  of  glucoiw  wa»  lnJ©ctod 
Into  the  atomftoii,  th»  total  lacreaao  in  blood  susar  «»• 
•iailar  to  that  in  aniaftlt  in  irtbioh  a  fifty  pvr  cmat  »olu- 
tlon  «ss  ftdmlnloterea.    noiww,  th9  tim»  BMOMry  for  th« 
inorease  to  beoon*  •vldent  following  th«  Introduetion  of 
th*  sugftr  soluticai  was  greater  than  in  the  first  groap  of 
ea^rinente* 

Two  doge  wore  included  in  thle  groap.    Bog  5  eadsibited 
a  total  nee  of  21.88  ag«  of  glneoee  pw  100  ee«  of  blood 
la  56  almitee.    ttMi  blood  eugar  of  Dog  6  Increaeed  26«56  m* 
In  25  minutea.    According  to  the  reaulta  obtained  in  tbeae 
it  was  foimd  that  the  average  total  rise  was 
in  an  average  tin»  of  40  minutes* 

Although  the  total  rise  in  blood  sugar  in  this  group  of 
eacporiaents  correspond  <iuite  closely  to  that  of  group  (1), 
am  timm  nscsisarT  for  the  increase  to  beaeMS  manifest  was 
nore  th«i  twiee  that  of  the  first  group.    It  was  eoncluded, 
therefore »  that  the  rate  of  absorption  is  dep«ident  upoo 
the  COTieentration  of  ttie  glucose  soluti<ai  pres«it*  However, 
it  was  also  ctKiclxaled  that  the  oonoentration  of  the  glucose 
solution  xaay  be  less  than  five  per  cent  in  order  to  be  ab» 
sorbed* 

The  ii^vidual  results  of  the  tests  in  this  group  are 
en  the  followlag  pages. 
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Fig.  2.  Rise  in  Dlood  sugar  following  intragastric  injection 
of  four  per  cent  slucose  solution. 
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(3)  Physlologleal  mlUim  solution  control  eji^erliaent  a 
tfee  two  dogs  used  In  tMa  group  exhibited  pelatively  o<»i- 
stant  levels  of  blood  glucose  following  the  sdBinistratioQ 
of  physiol<^ioftl  s&line  soliztloa  into  tfasir  stosBsehs*  Al- 
Umb&i  tbs  initial  values  sere  different,  the  levels  re- 
MiijMd  about  the  same  tbz^>ughout  the  test  period* 

It  was  ooRsluded  from  the  results  obtained,  i^oh  ars 
tabulated  individually  oa  the  following  pages,  that  the 
blooA  CQgar  level  is  not  Inersaswl  iSisn  a  solution  otbsr 
than  glnoose  is  prsswst  in  tbs  irt;;aBaeh* 
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Fig.  3,    Blood  sugar  level  following  intragastric  injection 
of  physiological  saline  solution. 
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(4)  itoosthtftio  and  sxanipulatioa  control  expevimm^mt 
Tho  results  obtainod  in        three  test  anlioals  incliidad  la 
this  group  indlGated  that  the  unesthetio  i&ilch  «as  wiployocL 
«ad  that  handUns  o£  the  atasaoh  and  romovixig  blood  froai  the 
gastric  veina  did  not  produce  hyperglyearaia.    Dog  10  aiioaad 
m  increase  In  hlood  9asVf  of  12*82  Big.  per  100  ce*  of 
blood  ba^awn  20  and  Z&  laiautaa  f ollaMlag  tba  Injaetion  of 
the  anesthetic  solution*    This  inereaaa  ms  9MM>ly  due  to 
the  fact  that  tba  aitiinal  i9K>«ad  signs  of  r^aovarlng  frcoi 
the  affects  of  the  anaatlwtic  dttring  tha  oparative  proeadEONi 
and  struggled  considerably*    Saoltament  of  this  sort  is 
iBkoan  to  produce  tanporary  hTperglyeenia  di»  to  the  ezaaaa** 
ive  release  of  the  adreno«<«iedullary  hormone «  epinephrine* 
nuwayer,  aftw  a  iftiort  period  of  tlioe^  tsrte  blood  sugar 
laval  returned  to  normal* 

l^sbular  results  of  these  ezperisisnts  are  gi'van  on  the 
f  ollovlng  pagea* 
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It  W9m  ttw  ftothor**  eoetttatiott  that  absorption  tram 
th«  attam&h  eoold  be  d«t««te<l  hj  an  iasreaae  in  blood  glu* 
mom  tollemSais  tiw  Intragaatrle  adainlatratloea  of  a  aolutlon 
«f  gliMtOM^  itSsma  tbere  vera  no  axtraneoua  hypez^yeaaie 
faotora  praaant*    Xha  teat  aaliaala  uaed  in  tMa  series  of 
ea^erimenta  had  bacoi  starved  for  a  period  of  :U3  to  24  boora 
previoaa  to  the  tiiae  of  operation ^  and  their  atooaeha  and 
inteatlitaa  vara  m^ty*    Control  experimanta  t^nom&A  eozielua* 
iv«ly  that  a  ri  aa  la  blood  augar  ooald  not  be  induced  bf 
tim  i^raMoea  of  aolutiona  other  than  thoaa  of  glueosa  ia 
the  isolated  atoraaeh.    9ha  anesthetic  waployed  and  Moiipa* 
laticaa  of  the  atoonch  were  also  aho«n  to  be  without  hypar* 
gljaenle  effeota*    Because  the  pylorua  and  eac^i^bagua  of 
each  of  the  teat  anisiala  vara  aaeuraly  ligatad,  and  the 
aolutions  wbSMh  were  injected  into  the  stotaach  of  each  dog 
could  not  have  been  forcad  into  any  other  portion  of  the 
allsantary  tract ,  it  was  decided  tMt  any  evident  incrsM* 
in  blood  s'ogar  laaiat  be  due  to  absorption  of  glucose  by  the 
gastric  mtcosa* 

lha  doga  into  ahich  glucose  aoluti(ma  aare  injaetad 
ilicwad  an  incraaaa  in  blood  sugar  {25-35  per  cent)«hich 
vaa  aufficiwitly  large  to  convince  the  author  that  it  im 


du«  to  absorption  by  tbe  stomach  of  the  gliK»08e  tnhich  wui 
present  therein*    The  results  obtained  by  eeaagptrii^  th* 
IsisM  awMMwary  for  absorption  of  low  and  high  eoneentra* 
tions  of  glucose  indicated  that  the  rate  of  absorptlooi  do* 
pended  xipon,  and  vas  directly  proportional  to,  the  ooncen- 
tratic»i  of  the  glttoose  present  in  the  etomacli,  a  longer 
period  of  tlsie  being  neeessary  for  absc^ption  of  the  Moots 
amount  of  glucose  in  low  concentration  than  In  high  eon* 
eentratlon* 

It  was  noted  throughout  thSM  eaperlments  that  the 
niiinail  inount  of  glucose  in  the  blood  within  the  i^peeles 
was  subject  to  wide  warlaticoi,  ranging  from  62*50  ag*  to 
103*62  sag*  per  100  oo.  of  blood« 


jftpoB  tt»  results  noted  In  this  aerlo*  of  ezperimentSy 

it  WM  emeliided  tbat 

(1)  Glucose  Is  thmai»9&  by  tbe  gsstrie  aracoss, 

(8)  The  rate  of  absorptl<m  varies  directly  with  the 

eonoentratiosi  of  glucose  solution  preront  in  th»  stOMMitt* 

(5)  She  presence  of  s  solution  other  than  one  of  glu* 
eose  in  the  atoraach  does  not  oaxtse  mn  Inerease  in  blood 

KIHSF* 

(4)  ^  anesthetic  {IMmtal)  i^eh  «as  eoq^Ioijed  In 

these  ejEperiments  has  no  hyperslyoemle  effects, 

(51  *b«  operatiTPs  i^oeedtire  and  manlpfolatioai  of  th« 
vlseera  to  *iloh  the  test  aniiaals  were  subjected  do  not 
l»ive  any  influ«ice  on  the  blood  sugar  level  j>  aaxi 

(6)  The  noannal  saaount  of  blood  glticose  In  sub|eet  to 
wide  variation  within  the  species* 
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